Species of Staphylococcus (Micrococcus) are normal inhabitants of the slime of teleost fish (Wood, 1940), and of elasmobranchs (Wood, 1950). They are found in the early stages of teleost spoilage and in all stages of elasmobranch spoilage; in this they may play a part as they often attack urea, peptone, asparagine, aspartic acid, and alanine. At times they are abundant in estuarine and marine muds, but they are not common in sea water or on submerged surfaces.
Species of Staphylococcus (Micrococcus) are normal inhabitants of the slime of teleost fish (Wood, 1940) , and of elasmobranchs (Wood, 1950) . They are found in the early stages of teleost spoilage and in all stages of elasmobranch spoilage; in this they may play a part as they often attack urea, peptone, asparagine, aspartic acid, and alanine. At times they are abundant in estuarine and marine muds, but they are not common in sea water or on submerged surfaces.
The fish examined were all demersal and it is probable that the organisms they carried came from the mud.
MATERIALS AND METHODS
Nearly 600 cultures were examined from various marine sources : fish muscle, the surface of living fish, sea water, estuarine and marine muds.
The methods used were those recommended in the Manual of Methods published by the Society of American Bacteriologists. Reactions studied were: Gram reaction (Hucker's modification); growth on agar and on potato; action on milk; nitrate reduction; hydrolysis of starch and gelatin; H,Sformation ; production of NH, from urea, peptone, asparagine, aspartic acid, glycine and alanine; catalase production ; and the fermentation of glucose, lactose, sucrose, maltose, mannitol, galactose, fructose, glycerol, salicin, inulin, raffinose and xylose.
RESULTS
All strains grew on sea-water or tap-water agar and had an optimal growth temperature of 20-30'; a few strains did not grow at 37" but most were heat tolerant and grew above 45O. They were nearly always Gram-positive.
The results (Table 1) suggest that the strains are of the usual mesophilic type, and cannot be regarded as specific to the marine environment from which they came. There was no definite grouping of the strains, and, apart from fermentation, there seemed to be a random distribution of all characters. The grouping used in Tables 1 and 2 is explained later in this paper. Less than 1 % of the staphylococci failed to ferment at least one sugar, but in the packet-forming cocci (sarcina) the proportion of non-fermenters was higher. Glucose, sucrose, maltose and fructose were most often attacked, but strains which failed to ferment glucose, yet fermented mannitol, fructose or maltose, were numerous, possibly because seaweeds contain galactans and mannuronic acid. Uniformity in reactions was only found when a small number of strains was tested, and one feels that species descriptions based on a few strains have little validity. The correlation between the eventual grouping of the strains and their sources is shown in Table 2 . The non-pigmented forms (Staph. candidus) were widely distributed, but the lemon-yellow (Staph. Zuteus, Staph. varians) and orange (Staph. aurantiams) forms were found chiefly on or in fish. In a marine environment the orange and white strains formed 73 yo of the cocci, but in fish muscle only 60 yo. Although coccoid forms were seen on glass plates immersed in the sea, no cultures of cocci were isolated from them. It is possible that coccoid forms of Corynebacterium species were seen.
Taxonomy
There was sometimes difficulty in deciding whether a strain was a staphylococcus or a sarcina, but several strains of large cocci in packets were undoubtedly sarcina. Bridging forms between bacterial genera are so common that an arbitrary separation is often inevitable.
One difficulty in classifying micrococci is to decide whether a difference in growth optimal temperature (25-37") is sufficient to delimit two species-groups. Some marine strains grow at 37' but do not produce coagulase; they form a transition group between the pathogenic staphylococci and the nonpathogenic micrococci. Pathogenicity is not a valid character in the separation of groups, as it is purely relative.
In Hucker's classification (1924a Hucker's classification ( -d, 1926 Hucker's classification ( , 1928 ) gelatin liquefaction and nitrate reduction are used as distinguishing characters, but my results agree with those of Abd-el-Malek & Gibson (1948) who found that these characters had only a limited value. In my series the ability of individual strains to reduce nitrates or to liquefy gelatin were not stable characteristics.
The pigmentation of the yellow-green forms seems to be constant; only one white variant was found. However, in the orange group certain strains regularly formed non-pigmented sectors. These non-pigmented forms bred true but the pigmented continued to produce non-pigmented sectors in some colonies but not in others, a phenomenon suggestive of dominant and recessive characters. Hoffstadt & Youmans (1938) produced stable white variants from Staph. aureus which were serologically identical with the parent culture. However, Byatt, Jann & Salle (1948) , by using an extract of Staph. aureus, induced a yellow form of Staph. albus. If pigmentation is used as a differential criterion this type of variant must be considered; it is independent of the medium and has to be distinguished from the transient variation due to differences in medium.
Many strains from marine sources appeared to be truly non-pigmented, but unless the history of each strain is known it is not possible to distinguish the true non-pigmented strain from the non-pigmented variant. There seems to be a reasonable case for separating the orange-yellow from the non-pigmented forms. Eight strains producing a pink pigment confirmed Hucker's findings that pigmentation is a constant character in this group.
Gibson (personal communication) considers that pigmentation is of little importance as a differential character, but I agree with Hucker that it has considerable value in the classification of micrococci. Supporting this view is the absence of yellow or orange strains in sea water (Table 2 ) and the association of pink cocci with high salt concentrations. Cocci producing pink colonies are rare in an oligo-or meso-haline environment; none occurred in teleost fish flesh and only one on the skin of an elasmobranch. I consider that pigment has an ecological significance in the cocci of the soil-estuary-marine system. There is a remarkable, and possibly significant, similarity between the pigment range of the micrococci and the corynebacteria ; comparative studies of pigmentation might help to clarify their relationships. Of the marine strains examined, more than half were non-pigmented, and about a fifth produced an orange pigment. These could be placed in Abd-el-Malek & Gibson's group I (the staphylococcus group); none fell into subgroup IA, and the majority were in subgroups IC and ID, but the separation of these subgroups. seemed arbitrary. Four non-fermenting strains fell into group 11, and about a quarter into group I11 (the luteus-varians group). The yellow and pink strains form two additional groups; they are constant in colony character and apparently homogeneous in their reactions. The specific names used in this paper indicate species-groups in the sense of Abd-el-Malek & Gibson rather. than species in the sense of Bergey 's Manual (1948) . It is difficult to decide what names should be used in this genus; by modern standards the original descriptions of species are inadequate, but other authors using these names have gradually added to the description.
If we are to accept only six or seven species of Staphylococcus it would be best to retain the oldest available names, although the original descriptions suggest that they may be lzomina nuda. The only alternative is a new set of names. We should remember that Cohn's conception was of a species-group rather than of a Linnean species. The use of species-groups instead of numbered or lettered groups is preferable because binomials are familiar to biologists. Microbiologists now realize the difficulty of separating phylogenetic species in the lower order of plants, and the species-group has a recognized place in classification, I prefer Staph. 
Marine Sarcina strains
The reactions of the packet-forming cocci (sarcina) examined are shown in Table 1 , and their sources in Table 2 . Pigmentation seemed to be the main criterion for classification ; orange, lemon-yellow, and non-pigmented forms were found. The non-pigmented forms were either motile or non-motile, or motile with spores. One lemon-yellow strain was motile but in other characters resembled Sarcina Zutea. As in the micrococci, species-groups rather than species are recognizable. The non-pigmented forms are not described in Bergey's Manual, but they appear to fit the descriptions of Sar. candida Lindner and Sar. schaudinii (Wolff) Pribram. The orange strains were Sar. aurantiaca, and the spore-forming species described as Sar. ureae (Beijerinck) Lohnis by Wood (1946) should be named Sporosarcina ureae Beijerinck.
Species of Sarcina are commoner in sea water and mud than on fishes ( Table 2) ; this may be a significant ecological difference between Sarcina and St up h y Eococcus.
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